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Introduction
Charmonium decays can be used to obtain new information on light meson spectroscopy. In e + e − interactions, samples of charmonium decays can be obtained using different processes.
• In two-photon interactions we select events in which the e + and e − beam particles are scattered at small angles and remain undetected. Only resonances with
±+ .... can be produced.
• In the Initial State Radiation (ISR) process, we reconstruct events having a (mostly undetected) fast forward γ ISR and only J P C = 1 −− states can be produced.
Study of η c → KKπ
The BaBar Dalitz plot analysis of the η c → K
. We also find that the η c threebody hadronic decays proceed almost entirely through the intermediate production of scalar meson resonances.
We study the reactions [2] γγ → K
In the following, details on events reconstruction will be given only for the K 3 Dalitz plot analysis of η c → KKπ
We perform unbinned maximum likelihood fits using the Isobar model [3] and Model Independent Partial Wave Analysis (MIPWA) [4] . In the MIPWA the Kπ mass spectrum is divided into 30 equally spaced mass intervals 60 MeV wide and for each bin we add to the fit two new free parameters, the amplitude and the phase of the Kπ S-wave (constant inside the bin). We also fix the amplitude to 1.0 and its phase to π/2 in an arbitrary interval of the mass spectrum (bin 11 which corresponds to a mass of 1.42 GeV/c 2 ). The number of additional free parameters is therefore 
are shown in Fig. 3 . The fitted fractions and phases are given in Table 1 . We observe e vary good fit to the data. We note that the K * (892) contributions arise entirely from background. In comparison, the isobar model gives a worse description of the data, with χ 2 /N cells of 457/254=1.82 and 383/233=1.63 respectively fro the two η c decay modes. The resulting Kπ S-wave amplitude and phase for the two η c decay 
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Dalitz plot analysis of J/ψ → π
Only a preliminary result exists, to date, on a Dalitz-plot analysis of J/ψ decays to π + π − π 0 [7] . While large samples of J/ψ decays exist, some branching fractions remain poorly measured. BES III experiment has performed an angular analysis of
The analysis requires the presence of a broad J P C = 1 −− state in the K + K − threshold region, which is interpreted as a multiquark state [8] . We study the following reactions:
where γ ISR indicate the (undetected) ISR photon. We select events having only two tracks and one (mass constrained)
2 , where h = π/K. This quantity should peak near zero for ISR events. We select events in the ISR region by requiring |M 2 rec | < 2 GeV 2 /c 4 and obtain the J/ψ signals shown in Fig. 5 . We fit the mass spectra using the Monte Carlo resolution functions described by a Crystal Ball+Gaussian functions. We obtain 21974 events for J/ψ → π + π − π 0 with (86.1 ± 1.3)% purity and 2393 for J/ψ → K + K − π 0 with (87.8 ± 0.7)% purity. The efficiency is mapped and fitted on the (m(h + h − ), cosθ h ) plane, where θ h is the h + helicity angle in the J/ψ rest frame. We weight each event by the inverse of the efficiency and perform background subtraction by assigning negative weights to events the J/ψ sidebands regions.
We obtain the following preliminary result:
The PDG reports B(J/ψ → K + K − π 0 ) = 55.2 ±0.12 ×10 −4 , based on 25 events, and
. These values give a ratio R = 0.262±0.057, which differs from our result by 3σ. 
Dalitz plot analysis
The Dalitz plot for J/ψ → π + π − π 0 is shown in Fig. 6 (Left) and is dominated by three ρ(770)π contributions. We perform a Dalitz plot analysis using the isobar model with amplitudes described by Zemach tensors [9] and the Veneziano model [10] . The π + π − and π ± π 0 squared mass projections are shown in Fig. 7 together with the results from the Dalitz analysis. The Veneziano model deals with trajectories rather than single resonances. The complexity of the model is related to n, the number of Regge trajectories included in the fit which requires n=5. Fig. 8(Left) shows the combinatorial π helicity angle vs. m(ππ). 
Shaded is the background interpolated from J/ψ sidebands. Final state fraction % phase 
The J/ψ → K + K − π 0 Dalitz plot is shown in Fig. 6 (Right) and evidences clear K * + (892) and K * − (892) bands with a broad structure in the low K + K − mass region. The results from the Dalitz analysis using the isobar model are given in Table 3 .
The J/ψ → K + K − π 0 Dalitz projections, with the results from the fit, are shown in Fig. 9 .
We find the parameters of the low mass K + K − structure in the J/ψ → K + K − π 0 are consistent for being associated to ρ(1450) also observed in J/ψ → π + π − π 0 . Combining the two measurements we obtain B(ρ(1450) 0 → K + K − ) B(ρ(1450) 0 → π + π − ) = 0.190 ± 0.042 ± 0.049.
